The Crg1 N-Terminus Is Essential for Methyltransferase Activity and Cantharidin Resistance in Saccharomyces cerevisiae.
Crg1 is an S-adenosylmethionine (SAM)-dependent methyltransferase required for cantharidin resistance in yeast. Crg1 has a well-characterized methyltransferase domain that inactivates cantharidin by methylation. However, the remaining part of the Crg1 protein is yet to be functionally characterized. In this study, we identified an essential role of the N-terminus of Crg1 in methyltransferase activity and cantharidin resistance. Yeast cells lacking 41 residues of the N-terminus of Crg1 ( crg1ΔN) showed hypersensitivity to cantharidin as same as the null mutant, crg1. The mass spectrometry-based biochemical enzyme assay revealed a loss of methyltransferase activity in Crg1ΔN, which justifies the loss of cantharidin resistance, as well. The subcellular distribution of Crg1ΔN-daGFP showed cytoplasmic aggregates, whereas wild-type Crg1-daGFP was distributed normally in the cytoplasm. Interestingly, the Crg1-methyltransferase domain point mutants (D44A, D67A, and E105A/D108A) also showed the same cytoplasmic aggregates as Crg1ΔN-daGFP. In silico prediction of the tertiary structures of these mutants indicated an altered protein conformation. Altogether, these observations suggest that the N-terminal truncation, as well as the point mutations in the methyltransferase domain, alters the native folding of Crg1 methyltransferase, resulting in a loss of enzyme activity. Furthermore, the crg1ΔN mutant showed the same phenotypes as the crg1 null mutant in the presence of cantharidin, i.e., lethal cell growth, PE auxotrophy, temperature sensitivity, endoplasmic reticulum stress, GPI anchor missorting, and cell wall damage. Overall, this study identifies an essential role of the N-terminus of Crg1 in methyltransferase activity and cantharidin resistance.